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No genomic or microarray data sets were generated in this study. Reference SARS-CoV-2 Spike protein and ACE2 sequences were downloaded from the NCBI
database (GenBank: MN908947.3 and NM_001371415.1), HA protein sequences were downloaded from EpiFluDatabase (Accession Nos: EPI516535, EPI614444,
EPI540675, EPI498048). Source data are provided with this paper.

Sample sizes were determined based on our and other investigators experience. No statistical methods were used to predetermine sample
size. Balb/c mouse immunogenicity study(n=6-8 for each group, Dai et al, Cell 2020); SD rat(n=10, half male and female, Wang et al, Cell
2020); Rhesus(n=6 for each group, Wang et al, Cell 2020; Gao et al, Science 2020)

No data were excluded from the analysis

Replicates were used in the experiments as noted in the figure legends.

Female Mice of 6- to 8-week old were randomly assigned to different treatment groups, SD rats (6-9 weeks old) were balanced for age and
gender and otherwise randomly allocated to groups. male rhesus 3-6 years of age were randomly assigned to different treatment groups.

Researchers were not blinded in the process of experiments or data analysis since all of the findings are supported by quantitative
measurement.

ELISA:Goat anti-mouse IgG ads HRP( Southern-biotech, 1031-05); Goat anti-HUMAN IgG ads HRP( Southern-biotech, 2081-05); Goat
anti-rabbit IgG ads HRP (Southern-biotech CAT:4010-05);Rabbit anti monkey-IgG-HRP (solarbio SE241); goat anti-Rat IgG-HRP
(( Southern-biotech, 3051-05)

Elispot: Mouse IL-2 ELISpotPLUS kit Mabtech 3441-4APW-2; Mouse IL-4 ELISpotPLUS Mabtech 3311-4APW-2; Mouse IL-5
ELISpotPLUS kit Mabtech 3391-4APW-2; Mouse IFN- ELISpotPLUS Mabtech 3321-4AST-2

IHC: mouse monoclonal antibody specific to S1 of SARS-CoV-2 (Clover Biopharma) ;HRP-conjugated secondary antibody (ZSGB Bio
PV-6002)




